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We Claim: 

Dparatus for the enhanced detection of a 
biological reactibias^etween a sample and an active area 
of a biochip, the appab^us comprising: 
5 a biochip having an active area, and 

a fluidic system adapteaN;^) flow the sample over 
the active area of the biochip. 

2 . The apparatus for enhanced detection of a 
biological reaction of Claim 1 wherein the fluidic sys- 
10 tern is in direct contact with the biochip. 




Claim 1 for enhancing the 
actions wherein the fluidic 



detection of bioJ 
system includes a flov 



4 /^"■'•■"-^ih^^aLpparatus for enhanced detection of bio- 
15 logical react ionso£~C±aiiE?v-..X^v^^ flow cell sub- 

stantially surrounds the active areS^-^o^the biochip. 

The apparatus for the enhanced detection of a 
biologic^l^reaction of Claim 4 wherein the flow cell 
further inclild^ a window adapted to permit radiation 
20 from the active ai*^ of the biochip to external of the 
apparatus . 



6. The apparatus for e^hl^nced detection of a 
biological reaction of Claim 5 wherein the window is a 
ports window. 

25 7. The ap] D aratus for enhanced detection of a 

biological reaction of ClaTrrTT^^rhe^ieiii the flow cell has 
a defined volume. 



' — fl . ^ ThG apparatus for enhanced detection of bio- 
logical reactions or uiaxirr-T-Aftdagre^ the flow cell has a 
30 volume from substantially 5 to 10 microTrfeers 
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The apparatus for enhanced detection of a 
biological react ion^"of"""-eiaiai_3 wherein the flow cell 
further includes an inlet port an^-^'an-^oaitlet port. 

,0. The apparatus for enhanced detection of a 
biological ^reaction of Claim 9 further including a res- 
ervoir attached to the outlet port. 

11, The appar^^s for enhanced detection of a 
biological reaction of^Ilaim /DO wherein the reservoir 
comprises a waste tube. 

10 12. The apparatus for enliknced detection of a 

biological reaction of Claim 10 wherein the reservoir 
comprises an expandable structure, 



13. The apparatus for enhanced detection of a 
biological reaction of Claim 1 wherein the biochip is 
15 disposed on a circuit board. 



anced detection of a 
the circuit 




biological reaction of Clair 
board is a PCMCIA board. 



15. The apparatus for enhanced detection of a 

20 biological reaction of Claim 13 further including wires 
connecting the biochip to the circuit board. 

16. The apparatus for the enhanced detection of a 
biological reaction of Claim 15 wherein the circuit 
board is a printed circuit board. 



25 17. The apparatus for the enhanced detection of a 

biological reaction of Claim 15 wherein the wires are 
embedded in a protective material. 



18. The apparatus for enhanced detection of a 



* • 
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15 



biological reaction of Claim 17 wherein the protective 
material comprises the ultraviolet light resistant ep- 
oxy. 



for 



19. A method 
logical reaction 
be detected and a bi 
area, comprising the 

flowing the samp 
biochip, 

activating the 
material within the 

flowing the mate 



20, 



The method 



the enhanced detection of a bio- 
betwfeen a sample containing material to 
ochip, the biochip having an active 
isteps of: 

.e over the active area of the 
bpLochip fof"^1:%e detection of the 



s ample, 



::ial to 



a reservoir. 



or enhanced detyection of a biolog- 



ical reaction of Claim 19 further ijrfcluding the step of 
detecting the presenc<5 of the sample material at the 
biochip. 



21. The method for enhanced detection of a biolog- 
ical reaction of Claim 20 wherein the detection step 
comprises optical detection. 



20 22. The method fAr enhanced detection of a biolog- 

ical reaction of Claim 121 wherein the optical detection 
includes fluorescence detection. 



'3. An optical detection system for providing 
radiatibii to a regi^i of interest of a sample and for 
25 providing rk^iatior/ qrpHS^the region of interest to a 
detector, compr3 

an excitation yfi,be:D^ having an input end and an 
output end, 

a light guide a^s^pteS. for disposition between the 
30 region of interest of the satwple and the detector, and 
the excitation fiber incli!^ing an axially region, 
the axially region including the output end of the exci- 
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tat ion fiber, wherein the excitation fiber in the axial- 
l\ region is substantially parallel to the axis of the 
lig^t guide. 

J4 . The optical detection system of Claim 23 
whereiVi the excitation fiber is a fiber optic. 

25 \ The optical detection system of Claim 23 
wherein t\e light guide comprises a liquid light guide, 

26. Tnte optical detection system of Claim 23 fur- 
ther including: an excitation source adapted to provide 
radiation to tlWexcitation fiber at its input end. 

27. The ctod)fc dfetection system of Claim 26 
wherein the excktatiory source is a laser. 

28. The oAkicaaXdetection system of Claim 23 fur- 
ther including a^fiberNLaunch system optics adapted to 

15 receive radiation from a^a excitation source and to pro- 
vide it to the input end \f the excitation fiber. 

29. The optical detect\on system of Claim 23 
wherein the axial region of th^ excitation fiber is 
coaxial with the light guide. 

20 30. The optical detection syfetem of Claim 23 

wherein the light guide further incJS^des optical ele- 
ments. 

31. The optical detection system of Claim 30 
wherein the optical elements include at least one lens, 

25 32. The optical detection system of Cla|m 31 

wherein the optical elements include a proxima^ lens 
adapted to receive the radiation from the region^ of 
interest . \ 



# # 
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33. The optical detection system of Claim 32 
wherWn the proximal lens includes an aperture through 
which tshe output end of the excitation fiber is 
disposeaS 

5 34. ^method for hybridization analysis between a 

sample and aVprobe, the analysis utilizing an electronic 
stringency coJitrol device, comprising the steps of: 

providingxthe sample and probe with a fluorescent 
label under hybridization conditions on the electronic 
10 stringency control device, forming a f luorescently la- 
belled hybridization product, 

monitoring the vQprescence from the hybridization 

product, 

subjecting the Kyb'jj^dizat^.on product to varying 
15 electrophoretic forcfe 

analyzing the fluoreso^/t signal. 



35. The method fbryiiybriMization analysis of Claim 

34 wherein the fluorescence is V^lY^^d for the fluores- 
cent perturbation value. 

20 36. The method for hybridizatfon analysis of Claim 

35 wherein the fluorescence perturbation value is mea- 
sured for the onset value. 



37. The method for hybridization an^.ysis of Claim 
35 wherein the fluorescence perturbation value is mea- 

25 sured for its height. 

38. The method for hybridization analysi^of Claim 
3 5 wherein the fluorescence perturbation value i^mea- 
sured for the slope. 

39. The method for hybridization analysis of Clk^m 
30 34 wherein the fluorescence is analyzed for the power 

level of the perturbation. 



\ 

\ 40. The method for hybridization analysis of Claim 
34 ftlirther including the steps of: 

determining a second measure of hybridization be- 
tween t»e sample and the probe, and 

comloining the information obtained by the first 
analysis including the step of subjecting the hybridiza- 
tion products^ to the varying electrophoretic force in the 
second measurfe to provide a indication of hybridization. 

41. The method for hybridization analysis of Claim 
40 wherein the second measure of hybridization includes 
determination of the eTtectronic melting point. 

42. The methaaVgKr hybridization analysis of Claim 
34 wherein the flupre^ent lafbel is placed in proximity 
to the initial denaturatdori/site . 



43 . The mettr 
42 wherein the flu 



or hybridization analysis of Claim 
o|rescent ^abel is intercalcated adja- 
cent a single based mismatch sate. 



44. The method for hybridization analysis of Claim 
43 wherein the fluorescent label :^s ethidium bromide. 



45. The method for hybridization analysis of Claim 

43 wherein the fluorescent label is acridine. 

^\ 
"\. 

46. The method for hybridization analysis of Claim 
34 wherein the electrophoretic force is in\an amount 
less than is necessary to effect dehybridization of the 
sample and the probe. 

47. The method for hybridization analysis of Claim 
34 wherein the hybridization product is subject to^^an . 
oscillating electrophoretic force. N 
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A method for DNA fingerprinting on an elec- 
tronical'W addressable array, the array having capture 
probes at rsKiividual test sites and fluorescent markers 
associated wibh the hybridized materials at the sites, 
comprising the sb^ps of: 

hybridizing DNA/?ragments of a first length to the 
capture probes at a ftitst^est site, 

Ints of a second length to the 
^test site, 

^ signal from one or more 
test sites as the potential at\^e electronically ad- 
dressable array site is reversedN^d 

detecting those sites which achieve dehybridization 
at a potential. 



hybridizing Dm 
capture probes at a 
observing the f; 



ieconc 



luopescer 



